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ABSTRACT 

Environmental monitoring a t  Atomics International i s  p e r -  

formed by the Operational Safety and Waste Management Unit of 

the Health, Safety and Radiation Services  Department. Soil, 

vegetation, water ,  and a i r  a r e  routinely sampled up to  a distance 

of 1 0  mi l e s  f r o m  Atomics International si tes.  Site p e r i m e t e r s  

a r e  monitored fo r  radiation levels by means  of thermolumines - 

cent dosimeters .  The environmental radioactivity repor ted  

here in  i s  attributed to natural  causes and to  nuclear  weapons 

testing, ra ther  than to  Atomics International operations. 
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I. SUMMARY 

Atomics International Division of Rockwell International Corporation has 

been engaged in atomic energy r e sea rch  and development since 1946. The 

Company designs, develops,  and constructs  nuclear  r eac to r s  for  central  station 

and compact power plants,  and f o r  medical,  industrial ,  and scientific applica- 

tions. 

The Company occupies modern  facil i t ies in Canoga P a r k ,  California, 

approximately 23  m i l e s  northwest of downtown Los Angeles (F igure  1). The 

290 - a c r e  Nuclear Development Field Laboratory (F igure  2), equipped with both 

AEC and Rockwell International owned faci l i t ies  f o r  the support of advanced 

nuclear  studies,  i s  located in the Simi Hills of Ventura County, approximately 

29 miles  northwest of downtown Los Angeles. The location of the above s i tes  

in relation to nearby communities i s  shown in F igure  3. 

P r o g r a m s  conducted during 1972 include the operation of r eac to r s  for  

neutron radiography and re sea rch ,  a c r i t ica l  facility, a hot cell, and a radio-  

active ma te r i a l  disposal  facility. In addition, fuel manufacturing involving 

normal  and enriched uranium was  conducted during the year .  

The basic  concept of radiological hazards  control a t  Atomics International 

requires  adequate containment of radioactive ma te r i a l s  and, through rigid 

operational controls,  minimizes  effluent r e l eases  and external  radiation Levels. 

The environmental monitoring p rogram provides a m e a s u r e  of the effectivenes s 

of the Company's radiological safety procedures  and of engineering safeguards 

incorporated into facil i ty designs. 

Environmental sampling stations located within the boundaries of Atomics 

International 's  s i t e s  a r e  r e f e r r e d  to  a s  "on-site" stations. The remaining s ta -  

tions, Located within a 10-mile  radius of the s i tes ,  a r e  r e fe r red  to  a s  "off-site" 

stations. The on-s i te  environs of Atomics International 's  Headquarters and 

Nuclear Development Field Laboratory (NDFL) facil i t ies a r e  sampled monthly 
u 

t o  determine the concentration of radioactivity in typical surface soil ,  vegeta- 

tion, and water  samples.  The off-site environs a r e  sampled quarterly.  Con- 

tinuous on-si te  environmental a i r  sampling provides information concerning 

long-lived a i rborne  part iculate  radioactivity. A s i te  pe r ime te r  radiation 









monitoring p r o g r a m  uti l izing t he rmo lumines  cent  d o s i m e t r y  (TLD) ,  w a s  begun 

i n  197 1. This  r e p o r t  sunnmar izes  env i ronmenta l  moni tor ing r e s u l t s  f o r  1972. 

A compar i son  of 1972 r e s u l t s  with p rev ious  y e a r s  is p r e sen t ed  in  the Appendix. 

A. ENVIRONMENTAL RADIOACTIVITY DATA - 1972 

The  a v e r a g e  radioact iv i ty  concen t ra t ions  i n  so i l  and vegeta t ion s a m p l e s  

a r e  p r e sen t ed  in  T a b l e s  I and IL 

TABLE I 

SOIL RADIOACTIVITY DATA - 1972 

I 
On I Q 

Site  B - y  

Off Q 

Site  B -y 

A r e a  

On 

Site 

Off 

Site 

Activity 

-- 

a 

B -V 

a 

- Y 

G r o s s  Radioactivi ty ( ~ C i l g r a m )  

Average  
Value 

TABLE I1 

VEGETATION RADIOACTIVITY DATA - 1972 

Confidence 
L imi t  

9.5 

3.9 

9.3 

2.9 

5.6 x 

2.5 x 

5.7 

2.4 x 

No. 
Sample s  

144 

144 

48 

45 

Maximum 
Observed 

Value 

kl. 7 

h0.088 

k1.7 

h0. 084 

G r o s s  Radioact iv i ty  @ C i / g r a m )  

.c, ,,- 

Dry  Weight 
Average  

Va Lue 

ASH 
Ave rage  

Value 

ASH 
Confidence 

L imi t  

ASH 
Maximum 
Observed  

Value  

':Last s i x  months  of 1972 only 



P r o c e s s  water  used a t  the NDFL i s  obtained f r o m  Ventura County Water 

Distr ic t  No. 10 and distributed on- site by the same  piping sys tem previous ly 

used when process  water  was  supplied by on-site wells. P r e s s u r e  i s  provided 

by elevated s torage tanks,  one 50,000-gallon and one 500,000-gallon tank on- 

site. While clinically potable, the water  i s  not used for  drinking. Bottled pot- 

able  water  i s  delivered by a vendor and i s  not analyzed. Water f rom the pipe 

sys tem i s  sampled monthly a t  two locations. The average  p rocess  water  radio-  

activity concentration i s  presented in Table IIL 

TABLE III 

NDFL PROCESS WATER RADIOACTIVITY DATA - 1972 

Gross  Radioactivity (pCi1rx-d) 

Area  

NDFL 

Activity N 0. 

Samples Average 
Value 

Confidence 
Limit 

Surface discharged wa te r s  f rom NDFL facil i t ies dra in  Southward into hold- 

ing r e s e r v o i r s  on Rocketdyne Division SSFL property. When full, the main 

r e s e r v o i r  may be drained into Bell Creek, a t r ibutary of the Los Angeles River  

in the San Fernando Valley, Los Angeles County. Pursuant  to the requirements  

of Los Angeles Regional Water Quality Control Board Resolution 66-49 of Sep- 

tember  2 1, 1966, an environmental sampling station was  established in Bell 

Creek Canyon approximately 2.5 mi les  downstream f r o m  the south Rockwell 

Internationa 1 Corporation boundary. Samples,  obtained and analyzed monthly, 

M axirnum 
Observed 

Value 

include s t r e a m  bed mud, vegetation, and water. Average radioactivity concen- 
>- 

t ra t ions in Rocketdyne Reservoi r  and Bell Creek  samples  a r e  presented in 

% of 
Guide:: 

Table IV. 



TABLE IV 

BELL CREEK AND ROCKETDYNE SSFL RESERVOIR RADIOACTIVITY 
DATA - 1972 

A r e a  

G r o s s  Radioactivity 

No. 
Samples  Maximum 

Observed 
Value 

Activity 
7'0 0 f \,, 

Guide"' 
Average  

Value 
Confidence 

L imi t  

Bel l  Creek 
M U D  No. 54 

Be l l  Creek 
Vegetation 

No. 54 
(pc i l g r a rn -  

ASH) 

Bel l  Creek  
Vegetation 

No. 54 

( p C i / g r a m  
d r y  wt) 

Be l l  Creek 
Water  No. 16 

SSFL R e s e r v o i r  
Water  No. 6 

SSFL R e s e r v o i r  
Water  No. 12 

(1 )Las t  s i x  months  of 1972 only 

Envi ronmenta l  a i r  sampling f o r  Long-lived par t i cu la te  a lpha and be t a -gamma  

radioactivity i s  p e r f o r m e d  continuously with au tomat ic  sequent ia l  s a m p l e r s  a t  

both the  Headqua r t e r s  and NDFL sites.  A i r  i s  d r awn  through an  HV-70 f i l t e r  

which i s  analyzed,  a f t e r  a m in imum 72-hour decay per iod,  f o r  Long -l ived r ad io -  

activity. The  a v e r a g e  concentra t ion of long -l ived alpha and be t a -gamma  r ad io -  

activity i s  p r e sen t ed  in  Table  V. 



A r e a  

H e a d q u a r t e r s  

N D F L  

T A B L E  V 

AIRBORNE RADIOACTIVITY DATA - 1972 

Activi ty 
No. 

Sample  s 

708 

708 

A v e r a g e  
Value 

M a x i m u m  Confidence 
Observed L i m i t  Value  

T A B L E  VI 

SITE P E R I M E T E R  RADIATION DOSIMETRY DATA - 1972 

Locat ion 

T L D -  1 

T L D - 2  

T L D - 3  

T L D - 4  

T L D - 5  

TLD-6  

T L D - 7  

T L D - 8  

T L D - 9  

TLD-10  

Dose  
( r e m )  

0.84 

0.19 

No Data  

0.25 

0.25 

0.11 

0.23 

0.05 

0.2 1 

0.33 

A v e r a g e  Dose  R a t e  
( m r e m  / h o u r )  

\I, -6- 

70 of Guide  

:::Radiation P r o t e c t i o n  S tandard  - 0.5 r e m  / y e a r  



Site p e r i m e t e r  radiation monitoring i s  performed with Calcium Fluoride 

thermoluminescent  dos imeters  (TLD) placed a t  selected locations on o r  near  

the pe r ime te r s  of the Headquarters  and NDFL sites. Each dos imeter ,  sealed 

in a light -proof plast ic  holder,  i s  installed in a polyethylene vial which i s  pe r -  

manently mounted a t  each monitoring location. The dosimeters  a r e  exchanged 

and analyzed quar te r ly  f o r  the f i r s t  half of 1972 and Semi-annually for the l a s t  half of 

1972. The radiation dose monitored a t  each dosimeter  location i s  presented in Table VI. 

Some of the data  in the tables  a r e  presented  a s  a range within which lies 

the t rue  average. This i s  necessary  when one o r  m o r e  of the samples  contains 

an "undetectable" amount of radioactivity. In these  instances,  hYo values a r e  

determined. The Lowest value a s sumes  that the "undetectable" samples  contain 

no radioactivity; the highest value a s  sumes  that these samples  contain radioac - 

tivity equal to  the appropriate  minimum detection limit specified in Table VIE. 

E r r o r s  shown in the tables  a r e  the approximate 95% Confidence Limit  e r r o r s .  

Radioactivity concentrations in m o s t  sample types a r e  generally cornmen- 

surate  vcrith the concentrations observed in pr ior  y e a r s ,  with the genera l  trend 

in radioactivity concentration levels to be downward. The environmental sample 

radioactivity concentrations reported and discussed herein a r e  not attributed to 

Atomics Internat ional 's  operations; r a the r  i t  i s  felt  to have been produced af ter  

September 1, 1961, by severa l  world-wide nuclear detonations and a l s o  due to 

natural causes.  

IL ENVIRONMENTAL MONITORING PROGRAM 

A. GENERAL DESCRPTION 

Soil and vegetation sarfiple collection and analysis for  radioactivity was  

initiated in 1952 in the Downey, California, a r e a  where  the Company w a s  

initial ly located. Environmental sampling was  subsequently extended t o  the 

proposed Sodium Reactor Experiment (SRE) s i te  in the Simi Hills in May of 

1954. In addition, sampling was conducted in the Burro  FLat a r e a ,  southwest 

of SRE, where  many nuclear  installations a r e  current ly in operation. The 

Downey a r e a  survey was terminated when the Company relocated to  Canoga 

Park.  The p r i m a r y  purpose of the environmental monitoring p rogram i s  to  

survey environmental radioactivity adequately to  ensure  that Atomics 



Internat ional  operat ions  do not contr ibute  significantly to environmental  rad io  - 

activity.  The locations of sampl ing  s ta t ions  a r e  shown in  F i g u r e s  4,  5, and 6 ,  

and i n  Table  VII. 

TABLE VII 

SAMPLE STATION LOCATIONS 

Station Location 

SRE Reac to r ,  NDFL 

SRE P e r i m e t e r  Drainage Ditch, NDFL 

Bldg. 064 Pa rk ing  Lot ,  NDFL 

Bldg. 020, NDFL 

Bldg. 363, NDFL 

Rocketdyne Rese rvo i r ,  SSFL 

Santa Susana Site Acces s  Road 

L-85 Reac to r ,  NDFL 

Sodium Cleaning Pad ,  NDFL 

Canyon Below Bldg. 022, NDFL 

Santa Susana Site Ent rance ,  Woolsey Canyon 

Atomics  International  Headquar te r s  

DeSoto Avenue and P l u m m e r  S t r e e t  

Mason Avenue and Nordhoff S t r e e t  

DeSoto Avenue and Pa r then i a  S t r ee t  

Canoga Avenue and Nordhoff S t r e e t  

S imi  Valley,  Alamo Avenue and Sycamore  Rd. 

Agoura - Kanan Road and Ventura  F r e e w a y  

Ca l abasa s  - Parkway  Calabasas  and Ventura  
F r e e w a y  

Non-Radioactive Ma te r i a l s  Disposa l  A r e a ,  
NDFL 

Chatsworth  Rese rvo i r  North Boundary 

Bldg. 029, NDFL 

B u r r o  F l a t  Drainage Control  Pond ,  G. S t r ee t  
and 17th S t r ee t ,  NDFL 

Top of Bell  Canyon Below Rocketdyne Delta 
Pond  Spillway, SSFL 





7-2067 UNC 
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T A B L E  VII 

Sta t ion  

SV - 54 

W-6 

W-7 

W-11  

W-12 

W-16 

A-  1 

A - 2  

A - 3  

A -4 

A-5 

A -6 

A - 7 

A-8 

A-9 

T L D -  1 

T L D - 2  

T L D - 3  

T L D - 4  

T L D - 5  

TLD-6  

T L D - 7  

T L D - 8  

T L D - 9  

TLD-10  

S A M P L E  STATION LOCATIONS 
(Cont inued)  

Locat ion  

B e l l  C r e e k  

Rocketdyne R e s e r v o i r ,  S S F L  

P r o c e s s  W a t e r  f r o m  Bldg. 003, N D F L  

P r o c e s s  W a t e r  f r o m  Bldg. 363, N D F L  

Rocketdyne R e s e r v o i r ,  S S F L  

Be l l  C r e e k  

A t o m i c s  In te rna t iona l  H e a d q u a r t e r s ,  Building 
001 Roof 

A t o m i c s  In te rna t iona  l H e a d q u a r t e r s ,  Building 
004 Roof 

Building 009, NDFL 

Building 0 1 1, N D F L  

Building 012, N D F L  

Building 040, N D F L  

Building 074, NDFL 

Building 143, N D F L  

Building 363, N D F L  

A t o m i c s  In te rna t iona l  H e a d q u a r t e r s ,  South of 
Building 102 on F e n c e  

A t o m i c s  In te rna t iona l  H e a d q u a r t e r s ,  W e s t  of 
Building 001 on Ga te  t o  P l a n t  W a t e r  Supply 
E n c l o s u r e  

A t o m i c s  In te rna t iona l  H e a d q u a r t e r s ,  G u a r d  
P o s t  No. 1,  Building 201 

A t o m i c s  In te rna t iona l  H e a d q u a r t e r s ,  E a s t  
F e n c e  G a t e  

Building 1 13, NDF L 

S R E  Retent ion  Dam,  NDFL 

E l e c t r i c  Sub-s ta t ion  No. 7 19, N D F L  

P r o p e r t y  L i n e  Ga te ,  W e s t  End of H. S t r e e t ,  
N D F L  

W a t e r  Tank  No. 701, N D F L  

Building 854, N D F L  

SV - Soi l  and  Vegeta t ion  S a m p l e  Sta t ion  
W - W a t e r  S a m p l e  Sta t ion  
A - A i r  S a m p l e  Sta t ion  
T L D  - T h e r m o l u m i n e s c e n t  D o s i m e t e r  Locat ion  



B. SAMPLING AND SAMPLE PREPARATION METHODS 

Soil - 
Surface soil  types available for  sampling range f rom decomposed grani te  

to  clay and loam. Samples a r e  taken f r o m  the top 112 -inch layer of undisturbed 

ground surface. The soil  samples  a r e  packaged in plastic containers and r e -  

turned to the laboratory for analysis.  

Sample prepara t ion  consis ts  of t ransfer r ing  the soils to  pyrex  beakers  and 

drying in a muffle furnace a t  approximately 500" C for eight hours. After cool- 

ing, the soil  i s  sieved to obtain uniform par t ic le  size. Two-gram aliquots of 

the sieved soi l  a r e  weighed and t r ans fe r red  to  copper planchets. The soil  i s  

wetted in the planchet with alcohol, evenly distributed to  obtain uniform sample 

thickness,  dr ied,  and counted. Soil specific gravity ranges f r o m  1.07 gram/mJ 

to 1.41 g r a m l m l ,  and averages 1.24 g r a m / d .  

Vegetation 

Vegetation samples  obtained in the field a r e  of the s a m e  pe r ren ia l  plant 

types wherever  possible,  generally sunflower o r  wild tobacco leaves. Vegeta- 

tion leaves a r e  stripped f r o m  plants and sealed in ice c r e a m  cartons for  t r a n s -  

f e r  to the laboratory for  analysis.  Plant  root systems a r e  not normally ana-  

lyzed. 

Vegetation samples  a r e  f i r s t  washed with tap water  to  remove foreign ma t -  

t e r ,  and then thoroughly r insed with distilled water.  Washed vegetation i s  dr ied 

in ta red  beakers  a t  100" C for  24 hours  for  dry  weight determination, then ashed 

in  a muffle furnace  a t  approximately 500" C for  eight hours ,  producing a com- 

pletely burned ash. One-gram aliquots of pulverized a sh  f r o m  each beaker 

a r e  weighed and t r ans fe r red  to  copper planchets. The vegetation a sh  i s  wetted 

in the planchet with alcohol, evenly distributed to obtain uniform sample thick- 

ness ,  dr ied,  and counted for alpha and beta  radiation. The dry/ash weight rat io  

i s  used for  the determination of the s tandard dry  weight g ross  radioactivity con- 

centration value. 

Water 

Surface water  samples  a r e  obtained monthly a t  the NDFL and f r o m  Bell 

Creek. The water  i s  drawn into one-l i ter  polyethylene bottles and t ransfer red  

to  the Laboratory. 



Five-hundred m l  of water  a r e  evaporated to  dryness  in crystall izing dishes 

a t  approximately 90" C. The residue sa l t s  a r e  redissolved into distilled water  

and t r a n s f e r r e d  to  copper planchets, r e -d r i ed  under heat lamps,  and counted. 

Air - 
Environmental a i r  sampling i s  conducted continuous ly a t  the Headquarters 

and NDFL s i tes  with automatic a i r  s ample r s  operating on 24 -hour sampling 

cycles. Airborne particulate radioactivity i s  collected on HV-70 f i l ter  paper 

which i s  automatically changed a t  the end of each sampling period. The f i l te rs  

a r e  removed f rom the sampler  and counted f o r  long-lived radioactivity follow- 

ing a minimum 72-hour decay period. The volume of a typical daily environ- 

mental  a i r  sample i s  approximately 20 cubic meters .  

A graph of daily averaged a i rborne  long-lived alpha and beta-gamma radio- 

activity concentrations detected a t  the Headquarters  and NDFL facil i t ies during 

1972, i s  presented in F igure  7 .  The average beta-gamma concentration for  

each month i s  a l so  indicated by horizontal  bars .  The graph shows prominent 

peaks occurr ing during the f i r s t  t h ree  months, and a generally increasing con- 

centration t rend through the Spring months and diminishing through Fall. 

C. COUNTING AND CALIBRATION PROCEDURES 

Environmental soil ,  vegetation, water ,  and a i r  samples  a r e  counted f o r  

alpha and beta- gamma radioactivity with a low -background proportional counting 

sys tem capable of the simultaneous counting of both alpha and net beta radioac-  

tivity. The sample-detector  configuration provides a nearly 2 1 ~  geometry. The 

thin-window detector i s  continually purged with methane counting gas. A p r e -  

se t  t ime mode of operation i s  used for  a l l  samples ;  however,  an overriding p r e -  

se t  count mode i s  available to  limit the counting t ime fo r  high activity samples. 

The minimum detection l imits shown in Table VIIIwere determined by using 

typical values for counting t ime,  sys tem efficiency, background count r a t e s  

(approximately 0.05 cpm a and 1.0 cpm B Y )  and sample size. In addition, the 

minimum statist ically significant amount of radioactivity, i r respec t ive  of sample 

configuration, i s  established a s  that amount equal in count ra te  to  three  t imes  

the standard deviation of the sys tem background count rate .  





TABLE VIII 

MINIMUM RADIOACTIVITY DETECTION LIMITS 

.I, 

Sample Activity 1 Minimum Detection Limits,'. 

Vegetation 

Soil 

Water 

Air 

I 

BY 

::Standard E r r o r  

0.22 rt: 0.11 ( p c i l g r a m )  

Counting sys tem efficiencies a r e  determined routinely with R a D t E t F  (with 

alpha absorbe r ) ,  ~ h ~ ~ ~ ,  and U 235 standard sources ,  and with K~~ in the f o r m  

of s tandard reagent grade  KC 1, which i s  used to  simulate soil  and vegetation 

samples. Self-absorption standards a r e  made  by dividing sieved KC1 into s a m -  

ples increasing in m a s s  by 200-milligram increments  f r o m  100 to 300C mi l l i -  

grams.  The samples  a r e  placed in copper planchets of the type used for 

environmental samples  and counted. The rat io  of sample activity to the ob- 

served net count r a t e  for each sample i s  plotted a s  a function of sample weight. 

The correct ion factor ( ra t io)  corresponding to sample weight i s  obtained f r o m  

the graph. The product of the correct ion factor and the net sample count r a t e  

yields the sample activity (dpm). This method has been proved usable by apply- 

ing it to variously sized aliquots of uniformly mixed environmental samples  and 

observing that the resultant specific activit ies fall within the expected s tat is t ical  

counting e r r o r .  



APPENDIX A 

A COMPARISON O F  ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1972 WITH PREVIOUS YEARS 

This  sect ion c o m p a r e s  environmental  moni tor ing r e s u l t s  f o r  the  calendar  

y e a r  1972 with p rev ious  annua l  data. The annual  a v e r a g e  radioact ivi ty  concen- 

t r a t i ons  de te rmined  i n  a l l  s a m p l e  types  a r e  p r e sen t ed  i n  the  following tables .  

SOIL RADIOACTIVITY DATA 1963 THROUGH 1972 

No. 
Sample s  

Year  

Off Site - Avera  e 
p C i / g r a m  x 1 0 -  ! 

On Si te  - Averar p C i l g r a m  x 10-  

No. 
Samples  

I 



V E G E T A T I O N  RADIOACTIVITY DATA - 1963 THROUGH 1972 

Y e a r  
No. I B - y  I No. 

S a m p l e s  S a m p l e s  

On S i t e  - A v e r a g e  
~ C i l g r a r n  A s h  x 10-6 

NDFL P R O C E S S  W A T E R  RADIOACTIVITY DATA - 1963 THROUGH 1972 

Off S i t e  - A v e r a g e  
~ C i l g r a m  A s h  x 10-6 

Y e a r  
No. 

S a m p  Le s  

A lpha  

A v e r a g e  
p C i l c c  x 10 -9  

B e t a  - G a m m a  

A v e r a g e  
p c i l c c  x 10-9  





Y e a r  

AIRBORNE RADIOACTIVITY DATA 

No. 
S a m p l e s  

H e a d q u a r t e r s  
A v e r a g e  pCi1rn.l x 10- I '  

0.18 2205 0. 17 

0.83 1062 1 I 0.21 

2.7 In su f f i c i en t  D a t a  

N D F L  
A v e r a g e  pCi1m.t x 10 - 12 
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